Fulminant hepatitis is a rare complication of herpes simplex virus (HSV-1 and HSV-2). Another rare cause of fulminant hepatitis in pregnant women is acute fatty liver of pregnancy (AFLP). Here we present a female with fulminant hepatitis after a cesarean section whose infant clinically decompensated in the early neonatal period. Mother and child were diagnosed with fulminant hepatic failure from HSV, and the mother was found to have coexistent fatty liver of pregnancy on biopsy. Thus, two rare causes of fulminant hepatitis were co-morbid in the same patient. Rapid diagnosis enabled successful treatment, and both mother and infant recovered well.
saturation of 95%, and a temperature of 36.0ºC. Her heart and lung sounds were normal. Her abdominal exam revealed diffuse tenderness to palpation with no rebound or guarding. The surgical scar from her C-section was without erythema and induration. Although she was initially alert and oriented, she subsequently exhibited intermittent episodes of severe confusion.
The laboratory assessment was remarkable for thrombocytopenia with a platelet count of 52 × 10 9 /L, and her leukocyte count was 3.5 × 10 9 /L. She exhibited evidence of acute kidney injury with a creatinine of 1.5 mg/dL. Amylase and lipase values were within normal limits. Her transaminases were elevated with an ALT of 1,307 IU/L and AST of 3,935 IU/L. She also exhibited a cholestatic pattern of liver injury with an elevated alkaline phosphatase of 549 and a total bilirubin level of 4.0 µmol/L (2.2 µmol/L conjugated). The INR was elevated at 1.9 (PT 22.6 seconds).
An ultrasound of her liver with doppler measurement was obtained and was remarkable for a heterogeneous echotexture of the liver as well as blood flow in the normal direction in the major hepatic vessels. A CT of her abdomen with contrast revealed ascites, hepatomegaly, and diffuse heterogeneous enhancement of the liver with numerous nodular, hypoenhancing foci that were more confluent in the left hepatic lobe (see Figure 1 ).
Figure 1. CT Abdomen and pelvis
As shown in Figure 1 , the CT abdomen with contrast shows ascites, hepatomegaly, and diffuse heterogeneous enhancement of the liver with numerous nodular hypoenhancing foci that is more confluent in the left hepatic lobe.
Over the next few hours, the patient developed worsening encephalopathy and was transferred to the surgical intensive care unit and intubated. At that time, her clinical presentation was believed to favor acute fatty liver of pregnancy (AFLP), although the significant transaminitis was concerning for viral or toxin-mediated injury. While awaiting an urgent transjugular liver biopsy, the surgical ICU team was notified that the infant's serology was positive for herpes simplex virus (HSV-2). The mother was immediately started on IV acyclovir therapy before her results of her HSV and other viral serology became available. A liver biopsy obtained a few hours later showed submassive hepatic necrosis involving approximately 75% of the biopsy tissue. Within the areas of necrosis, dying hepatocytes demonstrated smudgy nuclei with margination of the chromatin consistent with herpes infection. Immunohistochemical studies for HSV revealed strong immunoreactivity within hepatocytes. Additionally, electron microscopy revealed intranuclear enveloped viral particles consistent with HSV (see Figure 2A -B). Her biopsy was also remarkable for patchy centrilobular microvesicular steatosis in areas devoid of necrosis, suggestive of a coexistent AFLP (see Figure 2C -D). Ascitic fluid from subsequent paracentesis and blood serum were positive for HSV-2. Following initiation of treatment with acyclovir, the patient had marked improvement in her transaminitis. Although her AST and ALT levels peaked at 4,295 U/L and 1,307 U/L respectively, her transaminases decreased significantly within the first week of treatment (see Figure 3 ). While both her ascitic fluid and serum were positive for HSV, the mother never displayed any mucocutaneous herpetic lesions. Both the infant and patient made a full recovery. The patient was weaned from the ventilator and extubated after six days. She was then transferred to a general medical floor bed where her recovery continued. 
Discussion
HSV infection is endemic with an estimated 80% of adults likely to contract HSV throughout their lifetime [1] . Although HSV infection may present with mild nonspecific viral symptoms, most HSV infections are asymptomatic. Only 30%-50% show characteristic herpetic skin lesions [2] [3] [4] . Fulminant HSV hepatitis is a rare presentation of HSV infection and accounts for only 1% of all acute liver failure cases and 2% of all viral causes of acute liver failure 4. While the vast majority of those infected with HSV are immunocompromised, up to 25% of patients who develop HSV hepatitis are immunocompetent [3] .
Twenty seven cases of HSV hepatitis during pregnancy have been reported to date [5] . The diagnosis of disseminated HSV hepatitis can be difficult in pregnancy, and as with our case, most cases of disseminated HSV hepatitis do not have typical mucocutaneous lesions. Commonly seen clinical features of HSV hepatitis include fever (82%), anorexia with nausea and/or vomiting (18%), abdominal pain (33%), leukopenia (43%), and coagulopathy (20%) [6] . The typical oral and/or genital lesions seen in HSV occur in 30% of patients with HSV hepatitis. Disseminated extrahepatic involvement in the lungs, lymph nodes, spleen, or adrenal glands can occur. The liver profile can be helpful in the detection of HSV hepatitis. The majority of patients with HSV hepatitis (as high as 90%) have a characteristic liver profile described as "anicteric hepatitis" [5, 7] . Anicteric hepatitis is a pattern of liver injury in which a significant increase in transaminases (100-1,000 fold) occurs in the setting of relatively normal or low bilirubin levels [1, 3, 5, 7, 8] . This pattern is often associated with a marked elevation of AST greater than ALT. Diagnosis of HSV hepatitis may include liver biopsy or detection of viremia. However, evaluation for HSV via viral PCR testing is not always available and takes time. The gold standard of diagnosis is liver biopsy. Described as nuclei with large eosinophilic ground glass-like inclusions surrounded by a clear halo, Cowdry Type A inclusions are pathognomonic for HSV hepatitis. However, margination of the chromatin, multinucleation and nuclear molding are more commonly seen [9] [10] [11] . Immunohistochemical staining can confirm the diagnosis of HSV.
Acute liver failure develops in 74% of patients with HSV hepatitis. Of these cases, the mortality rate approaches 90% [1, 3, 5, 8] . Data support the use of acyclovir to treat HSV hepatitis, and early initiation of treatment is vital to transplantfree survival [7] . Hence, acyclovir is reasonable empiric therapy for acute liver failure of unknown etiology.
Our patient presented with both atypical and typical clinical signs of HSV hepatitis. She had fever, abdominal pain, relative leukopenia, and coagulopathy. Although her ascitic fluid and serum were positive for HSV-2, she displayed no mucocutaneous lesions consistent with HSV. Viremia and disseminated infection occur more in HSV-2 and in primary infection. HSV-1 antibodies were not obtained. Although there is no mention of multi-nucleated giant cells within the liver biopsy, electron microscopy revealed intranuclear and cytoplasmic viral particles composed of dense cores with surrounding capsids and positive immunohistochemistry for HSV. Her laboratory pattern of liver injury showed a significant transaminitis with her AST markedly higher than the ALT. However, she also had a significant elevation of her total bilirubin level; hence, the classic anicteric pattern of liver injury was not present. Part of the rise in her total bilirubin level may be explained by the presence of underlying acute fatty liver of pregnancy.
AFLP is a rare and potentially fatal complication of pregnancy that typically occurs in the third trimester or in the immediate postpartum period [6] . The incidence of AFLP is approximately one in 10,000 to 15,000 pregnancies [6] . It tends to occur more often in the setting of multiple gestations and in women who are underweight. Maternal and perinatal mortality have been reported as high as 75% and 85% respectively. However, with prompt diagnosis and appropriate treatment, maternal and perinatal mortality may decrease to approximately 18% and 23%, respectively [6] .
Early diagnosis of AFLP is difficult because of the varying degrees of severity of symptoms and similarity of symptoms seen in the third trimester of a normal pregnancy. The most frequent initial symptoms are nausea or vomiting (approximately 75% of patients) and abdominal pain (particularly epigastric, 50%). Up to one-half of patients have signs of preeclampsia at presentation or develop preeclampsia during the course of illness [12] . Hemolysis, elevated liver enzymes and low platelets (HELLP) syndrome, pre-eclampsia, thrombotic thrombocytopenia purpura and AFLP may all be a spectrum of the same illness. Extrahepatic complications include infection, intra-abdominal bleeding, central diabetes insipidus, and pancreatitis [13] [14] [15] . Laboratory abnormalities typically include serum aminotransferase elevations in the range of 1,000 IU/L. Serum bilirubin levels are also usually elevated, and the white blood cell count is typically greater than 15 × 10 9 /L [16] . The platelet count may be decreased with or without other signs of disseminated intravascular coagulation [17] . Elevations in serum ammonia levels, prolongation of prothrombin time, hypoglycemia, and acute renal failure are often present in severe cases [18] . Our patient presented with clinical symptoms, relative thrombocytopenia and coagulopathy that could be attributed to AFLP. However, her relative leukopenia, febrile illness and high transaminitis were more typical of viral or toxin mediated injury.
Long chain 3-hydroxyacyl-coenzyme A dehydrogenase deficiency, an inherited enzyme deficiency in beta-oxidation, may predispose certain women to AFLP [19] . AFLP is typically a clinical diagnosis, and HELLP syndrome must be excluded given the clinical overlap between the two diseases. Evidence of hepatic insufficiency (hypoglycemia and encephalopathy) is suggestive of AFLP. Imaging is not diagnostic, and evidence of fat on ultrasound or computed tomography is most useful in retrospect several months following the peak of the illness. In the context of the appropriate clinical presentation, liver biopsy is diagnostic of AFLP, revealing the presence of microvesicular steatosis. This fatty infiltration is most prominent in central and mid-zonal parts of the lobule and usually spares a sharply defined rim of cells around the portal tracts The hepatocytes demonstrate centrally located nuclei that are surrounded by small fat droplets, which give the cytoplasm a foamy appearance [20] . Treatment of AFLP typically consists of prompt and often emergent delivery and conservative measures to stabilize and support the mother. AFLP can recur in subsequent pregnancies, but the exact risk of recurrence is unknown. Although most severely ill patients recover and have no sequelae of the liver disease itself, substantial morbidity and mortality can occur [21] . Death from AFLP is usually secondary to sepsis, renal failure, circulatory collapse, pancreatitis or gastrointestinal bleeding [6, 16, 22] .
Conclusions
Both HSV hepatitis and AFLP are rare causes of morbidity and mortality. We report a rare case of fulminant hepatitis as a result of coexisting HSV infection and AFLP. We are able to identify only one previously published case report of concurrent HSV hepatitis and AFLP [23] . Our patient had classic histologic and radiographic findings seen in AFLP and HSV hepatitis. While liver biopsy was awaited, the patient received prompt treatment with acyclovir largely because her newborn baby's HSV PCR was positive, and liver pathology confirmed the diagnosis 48 hours before the mother's serum HSV PCR results were available. Given the high mortality rate of fulminant HSV hepatitis, maintaining a high clinical index of suspicion, obtaining early histopathological confirmation and institution of empiric treatment with acyclovir should be considered in all populations, including pregnant women, who are at risk and present with acute liver failure of unknown etiology.
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